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(54) METAL COATING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for coating the surface of iron, copper or the 
alloys thereof with metal. 

SOLUTION: The powder of metal for coating of nickel, copper, manganese, iron, chromium, 
silicon, tin. zinc, aluminum or the alloys thereof is added with a binder and a solvent to form into 
a pasty shape, the pasty powder is applied on the desired surface of substrate metal of iron, 
copper or the alloys thereof, which is thereafter dried, and the substrate metal in which the 
metal for coating is dried and formed into the surface in this way is thereafter heated in an inert 
protecting atmosphere. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the method of covering the surface of iron, copper, or 

tiiese alloys with metal. 

[0002] 

[Description of the Prior ArtjThe surface of iron, copper, or these alloys has been covered with metal by 
various methods by the purpose, such as corrosion-resistant improvement, hardening, smoothing, or 
beautification. 

[0003]There are a method of painting metal at ordinary temperature, a method of plating metal with 
ordinary temperature, the method of covering metal with a spraying process, etc. After investing the 
base metal by which metallic coating is carried out into molten metal and making covering of the molten 
metal of the liquid phase form in the surface of base metal, the hot-dipping method which cools this to 
ordinary temperature is widely used as a method of covering zinc and aluminum on the surface of a 
griddle. 
[0004] 

[Problem(s) to be Solved by the Invention]Although the conventional metallization mentioned above 
balances the purpose of each metallic coating, Metaled covering could be made easily and certainly on 
the surface of base metal, and it has looked forward to the technique of being plating etc. or moreover, 
causing a public nuisance in this covering, and the metallization which does not need processing. 
[0005] 

[Means for Solving the Problem]When nickel, copper, manganese, iron, chromium, silicon, tin, zinc, 
aluminum, or these alloys cover the surface of a request of iron, copper, or these alloys in this invention. 
These metal for covering is powdered, and a binder and a solvent are added to this metal powder, and it 
is considered as pastiness, and applies to the surface of a request of iron and copper used as base metal 
which described this above, or these alloys. This is heated to relatively high temperature under a 
protective atmosphere [ inertness ordinary temperature or after heating and drying at low temperature 
comparatively ], and desired metallic coating is made on base metal. 

[0006]it does not drop out easily on the surface of a request of base metal without being based on 
methods, such as plating, ~ as - covering - public funds - a group can be applied and metallic coating 
close to base metal can be obtained by heat-treating this under a protective atmosphere [ inertness / 
nitrogen / argon, ]. Namely, a thing which metallization by this invention powders a covering metal, and 
this is made into pastiness, and is applied to base metal, Thus, it is characterized by heat-treating base 
metal in which a covering metal was applied under an inertness protective atmosphere. Metallization of 
this invention which consists of this feature is new, from a metallic coating method leamed until now, 
can do neither expectation nor an idea at all, and has the effect which was excellent as mentioned above. 

[0007]In order to make a covering metal into pastiness, it is important not to act as a side student of the 
carbon which a binder used by a method of this invention has membrane formation nature, and blocks 
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covering also at the time of heat-treatment vmder an inertness protective atmosphere. 
[0008] Also as for a solvent used by a method of this invention, it is important to volatilize without 
carbonizing, by the time temperature up of the base metal in which a covering metal was applied is 
carried out to objective temperature of heat-treatment. It is because **** to base metal of a covering 
metal will be blocked in this portion and the membrane formation nature of a covering metal will be 
spoiled, if carbon arises. Therefore, as a binder, acrylic resin, isobutylene isoprene rubber, etc. are 
preferred, and a diluent of toluene or hydrocarbon of other petroleum systems is suitable for a solvent. 
[0009]Although atmosphere of argon, nitrogen, etc. is used as an inertness protective atmosphere used 
for heat-treatment, metal which is not returned under this kind of atmosphere - covering - public funds, 
when a group contains. By adding a small quantity of fluorides, such as tetrafluoro aluminum acid 
potassium, potassium fluoride, and tetraboric acid sodium, in a covering metal, a liquid phase salt of 
fluoride melts metal oxide, the surface is activated, and wettability is improved. As for the melting point 
of this fluoride, it is desirable that it is lower than the melting point of a powder covering metal 10 
thru/or 100 **. 
[0010] 

[Embodiment of the InventionjThe following examples explain further the metallization which becomes 
this invention. 

AKURIDEIKKU (trade name by Dainippon Ink & Chemicals, Inc.) 1 .2 which is acrylic resin as a 
binder for giving 78 % of the weight of nickel powder and membrane formation nature which are metal 
for example 1 covering Weight %, as the dispersing agent for preventing precipitate of 18.2 % of the 
weight of toluene and metal powder as a solvent - AKURO wax (Lonza trade name) 2.6 weight % — 
pultaceous covering — public fimds — the coating material of the group was made. 
[001 l]The spatula was used for one surface of the 80mmx80mmxlmm griddle (SIOC), this was applied 
by a thickness of about 50 microns, and it dried for 10 minutes at ordinary temperature. The coat of the 
covering metal in which the exfoliation or omission from a griddle do not occur by this even if it grinds 
against a finger was formed. 

[0012]This was heated for 30 minutes at 1200 ** in the argon atmosphere of a high grade. As a result, 
the carbonaceous by an organic matter was not seen but the surface of the covering metal presented 
metallic luster. When the covering metal was firmly pasted up on the griddle of the base and the 
organization of the section was observed under the microscope, it turned out that the diffusion phase is 
formed between a covering metal film and a griddle. This was immersed in salt water for one week 10%, 
and was observed about the existence of rusting. Although rust occurred in the field which is not 
covered with a covering metal, generating of rust was not observed in the field of the side covered with 
the covering metal at all, but excelling in corrosion resistance became whether to be **. 
[0013]example 2 covering - public funds - AKURIDEIKKU 3.7 of 44.3 % of the weight of copper 
powder which contains 24 % of the weight of manganese as a group, and a binder — pultaceous covering 
which weight %, potassium fluoride 7.5 weight % which works as a reducing agent and specific fluoride 
7.5 weight %, and the remainder become fi"om toluene of a solvent — public funds - the coating material 
of the group was made. 

[0014]This was applied to the surface of the soft iron board (SS41) of thickness 2.3 mm by a thickness 
of about 75-150 microns, and when it heated and dried at 120 **, the metallic film which is not omitted 
from a soft iron board even if it grinds against a finger was formed. 

[0015]This was fiirther heated for 20 minutes at 920 ** in the argon atmosphere of a high grade. As a 
result, the metallic coating of the alloy of copper and manganese was able to be obtained via the layer of 
the intermetallic compound of iron, copper, and manganese on the soft iron board. It is just going to be 
known widely that the metallic coating of this alloy will prevent iron corrosion. 
[0016]example 3 covering - pubUc fiinds - covering which 10 % of the weight of AKURI decks and 
tiie remainder become fi-om toluene of a solvent as a group as 50 % of the weight of stainless steel 
(SUS304) powder whose average particle size is 8 microns, and a binder — public fiinds - the coating 
material of the group was made. 

[00 17] When about 70-100-micron spray coating was performed for this on the surface of the soft iron 
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board (SS400) of thickness 2.3 mm and this was heated at 80 **, the coat of the covering metal which is 
not omitted from a soft iron board even if it grinds against a finger was formed. This was further heated 
for 20 minutes at 1200 ** in the argon atmosphere of a high grade. As a result, the good stainless steel 
coat of adhesion was able to be obtained on tiie soft iron board. 

[001 8]covering which AKURO wax 2.8 weight % and the remainder become from toluene of a solvent 
as AKURI deck 8.3 weight % and a dispersing agent as 69 % of the weight of silicon powder whose 
average particle size is 5 microns as example 4 covering metal, and a binder - public fiinds ~ the 
coating material of the group was made. 

[00 19] When brush coating was performed so that it might become about 50-70 microns on the surface 
of a 3-mm-thick pure copper board about this, and this was heated at 80 **, the coat of the covering 
metal which is not omitted from a pure copper board even if it grinds against a finger was formed. This 
was fiirther heated for 20 minutes at 1000 ** in the argon atmosphere of a high grade. As a result, the 
good silicon copper film of adhesion was able to be obtained to the pure copper board. 
[0020]isobutylene-isoprene-rubber 6.8 weight % as 70 % of the weight of copper powder containing 25 
% of the weight of example 5 tin, and a binder, and pultaceous covering which the remainder becomes 
from toluene - public funds - the coating material of the group was made and thickness applied this to 
the surface of the pure copper board of 3.2 mm by a thickness of 45-75 microns. When this was heated 
at 120 ** and it dried, the coat which does not fall out from a copper plate even if it grinds against a 
finger was formed on the copper plate. When this was heated for 20 minutes at 905 ** in the furnace of 
the argon atmosphere of a high grade, the metallic coating of the alloy of copper and tin well stuck to the 
metallographic target to a pure copper board was able to be obtained. This metallic coating has corrosion 
resistance, and it also has heat-conducting characteristic. 

[0021]Like the Example 5 above-mentioned example 6, the same coating material was applied to the 
wafer of two pure copper boards, and it heated like Example 5 which described this wafer above, and 
dried. Then, this wafer was assembled in the shape of a T character, and was heated in the atmosphere 
fiimace like the above-mentioned Example 5. 

[0022] Some covering metals flowed and solidified in the contacting parts of the wafer of two sheets, and 
by these contacting parts, with copper and a tin alloy, the wafer of two sheets was soldered firmly 
mutually and was united. Copper is well protected from corrosion as the alloy plate of wrap copper and 
tin described above the surfaces and those contacting parts of the pure copper plate piece. 
[0023]covering which AKURO wax 2.8 weight % and the remainder become fi-om toluene of a solvent 
as AKURI deck 8.3 weight % and a dispersing agent as a binder 69% of the weight in the end of zinc 
dust whose average particle size is 10 microns as example 7 covering metal ~ public fimds - the coating 
material of the group was made. 

[0024] When brush coating was performed so that thickness might be about 50-70 microns on the surface 
of a 3-mm-thick pure copper board about this, and this was heated at 80 **, the coat of the covering 
metal which is not omitted from a pure copper board even if it grinds against a finger was formed. 
[0025]This was fiuther heated for 20 minutes at 800 ** in the argon atmosphere of a high grade. As a 
result, the good brass coat of adhesion was able to be obtained to the pure copper board. 
[0026]60 % of the weight of aluminium powders whose average particle size is 5 microns as example 8 
covering metal, covering which 8 % of the weight of AKURI decks, 10 % of the weight of 
NOKOROKKU flux (mixture of tetrafluoro aluminum acid potassium and potassium fluoride) of the 
fluoride which works as flux, and the remainder become from toluene of a solvent as a binder - public 
fimds — the coating material of the group was made. 

[0027] When spray coating was performed so that thickness might be about 90-100 microns on the 
surface of a 2-mm-thick soft iron board (SS400) about this, and this was neglected for 10 minutes to the 
room temperature, the coat of the covering metal which is not omitted from a griddle even if it grinds 
against a finger was formed. 

[0028]This was fiuther heated for 20 minutes at 700 ** in the nitrogen atmosphere of a high grade. As a 
result, the good aluminum iron covering film of adhesion was able to be obtained to the griddle. 
[0029]covering of the metallization according to this invention at the above-mentioned example - 
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public funds, although nickel, copper, manganese, iron, chromium, silicon, tin, zinc, and aluminum were 
used with the simple substance or the alloy as a group. Although each of these could be used by the 
method of this invention also as a simple substance and each alloy, respectively and ******** of this 
use was not mentioned above as an example, this use is just going to be confirmed in an experiment. 
[0030] 

[Effect of the Invention] According to [ passage clear from the place mentioned above ] the method of 
this invention, on the surface of a request of iron, copper, or the base metal of these alloys, covering of 
nickel, copper, manganese, iron and chromium which are rich in corrosion resistance etc., silicon, tin, 
zinc, aluminum, or these alloys - public funds - covering of a group can be made easily and certainly. 
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CLAIMS 



[Claim(s)] 

[Claim IJcovering which becomes nickel, copper, manganese, iron, chromium, silicon, tin, zinc 
aluminum, or these alloys - public funds - a binder and a solvent being added to powder of a group, 
and it being made pastiness, and, drying, after applying this pultaceous powder to the surface of a 
request of iron, copper, or base metal of these alloys, and doing in this way — the surface — covering — 
public funds - metallization heating base metal which a group dried and became a tunic under a 
protective atmosphere [ inertness after that ]. 

[Claim 2]the surface -- covering - public fimds ~ heating this base metal under an inertness protective 
atmosphere, after assembling plurality of base metal which a group dried and became a tunic in 
predetermined shape - covering ~ public fiinds - the metallization according to claim 1, wherein a part 
of group flows into contacting parts between base metal and it joins these contacting parts of each other. 
[Claim 3]The metallization according to claim 1 or 2 choosing from hydrocarbon of a kind which 
volatilizes without carbonizing at the time of heating which chose from resin with the membrane 
formation nature of a kind which does not act as a side student of the carbon at the time of desiccation 
which described a binder above, and heating, and described a solvent above. 
[Claim 4]The metallization according to claim 1, 2, or 3 adding fluoride to said pultaceous powder 
fiirther. 

[Claim 5]The metallization according to claim 1, 2, 3, or 4, wherein said inertness protective atmosphere 
consists of argon or nitrogen. 
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